Vanadate stimulates monocytic differentiation activity of IL-6 by enhancing actin filament polymerization in HL-60 cells.
IL-6 is involved in the control of differentiation of the acute promyelocytic leukemia cell line, HL-60. However, the participation of protein tyrosine phosphatase (PTP) in the monocytic differentiation activity of IL-6 at low concentrations has not been well clarified. In the present study, we demonstrate that IL-6 (10 ng/ml) alone increased cell growth without differentiation. In the presence of vanadate (10 microM), a PTP inhibitor, IL-6 induced pronounced G0/G1 cell cycle arrest; this effect was associated with CD14+ monocytic differentiation as well as F-actin filament polymerization. Furthermore, vanadate potentiated IL-6-signaling pathway by increasing the tyrosine phosphorylated levels of STAT3 (Tyr705), and Lyn. Such induction of Lyn kinase activity resulted from hypophosphorylated tyrosine (Tyr507) at its negative regulatory site. Vanadate also cooperated with IL-6 to form a protein complex containing Lyn and an actin-associated protein, AFAP110. A complex between Lyn and AFAP110 may serve to regulate F-actin filament polymerization. In conclusion, inhibition of PTP by vanadate promotes hematopoietic differentiation activity of IL-6 through modulating multiple signalings, particularly actin filament polymerization.